Prolactin modulates the association and phosphorylation of SNARE and kinesin/MAP-2 proteins in neonatal pancreatic rat islets.
Prolactin induces maturation of insulin secretion in cultured neonatal rat islets. In this study, we investigated whether the improved secretory response to glucose caused by prolactin involves alteration in the expression, association and phosphorylation of several proteins that participate in these processes. Messenger RNA was extracted from neonatal rat islets cultured for 5 days in the presence of prolactin and reverse transcribed. Gene expression was analyzed by semi-quantitative RT-PCR and by Western blotting for proteins. The gene transcription and protein expression of kinesin and MAP-2 were increased in prolactin-treated islets compared to the controls. The association and phosphorylation of proteins was analyzed by immunoprecipitation followed by Western blotting, after acute exposure to prolactin. Prolactin increased the association between SNARE proteins and kinesin/MAP-2 while the association of munc-18/syntaxin 1A was decreased. Serine phosphorylation of SNAP-25, syntaxin 1A, munc-18, MAP-2 was significantly higher whereas kinesin phosphorylation was decreased in prolactin-treated islets. There was an increase in SNARE complex formation in islets stimulated with prolactin, 22 mM glucose, 40 mM K(+), 200 microM carbachol and 1 microM PMA. The prolactin-induced increase in the formation of SNARE complex and syntaxin 1A phosphorylation was inhibited by PD098059 and U0126, inhibitors of the MAPK pathway. These findings indicate that prolactin primes pancreatic beta-cells to release insulin by increasing the expression and phosphorylation/association of proteins implicated in the secretory machinery and the MAPK/PKC pathway is important for this effect.